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NOTICE

When povernment drawings, specilicutions, or other datu are used for any purpose other than in connection
with a definitely related government procurement operation, the United States Government thereby incurs no responsi-
bility whatseever; and the fact that the government may have formulated, furnished. or in any way supplied the said
drawings, specifications, or other data, is not to be regarded hy implication or otherwise ax in any manner licensing the
holder or any uther uerson or corporation, or conveying any rights or permission to manufacture, use, or xell any pate-ted
invention that may in any way be related thereto. This report is not to be used in whole or in purt for ad- ertising or v lex
purpeses.

; AFPEA PROJECT NO. 83-P7-132
@ TITLE: Qualification Testing CNU-263/E Maverick Missile Container
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ABSTRACT

The Government of Switzerland is procuring AGM-65B Maverick Missiles
from Hughes Aircraft thru the U.S. Government. The Maverick Missile
containers CNU-263/E used for transporting/storage of the AGM-658,
will be fabricated by the Government of Switzeriand.

The Air Force Packaging Evaluation Agency, WPAFB OH was requested
by the Government of Switzerland to furnish services for qualification
testing of a production prototype container.

Tests were conducted in accordance with Federal Test Method Standard
Mo. 101, Military Standard-648, and Military Standard-810.

Results of all the tests are acceptable. The production type
containers CNU-263/E will give adequate protection to the AGM-658
Maverick Missile during transportation/storage.
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INTRODUCTION

Background: The Government of Switzerland is procuring AGM-65B Maverick
Missiles through the US Government, from Hughes Aircraft, Tucson, Arizona.
Missile containers, CNU-263/E used for transporting and storage of the AGM-65E
missile will be manufactured by the Government of Switzerland., The Air Force
Packaging Evaluation Agency (AFPEA) was requested to furnish services for
qualification testing of the prototype container,.

Purpese:™ The purpose of this project was to determine if the prototype
container CNU-263/E will protect its contents, the AGM-65B Maverick Missile,
during transportation and storage. -

Test Specimen: One CNU-263/E Maverick Missile container, serial number CH-001,
fabricated from fiberglass materials (resin transfer molded) by Siegfried !
Peyer AG Switzerland CH-8832 Woolerau was furnished by the Government of
Switzerland for testing.

Test Qutline and Test Equipment

Tests were conducted in accordance with the AFPEA container test plan,
project number 83-P7-132 Amend 1, dated 26 July 1983 (Table I). Test methods y
and procedures used were as outlined in Federal Test Method Standard No. 101,
Military Standard-648, and Military Standard-810. Instrumentation and equip-
ment used are annotated in each test procedure. The container shall Timit
transmission of shocks to the contents to a maximum of 40Gs resultant force.

Test Procedure and Results

Test No. 1: The container, as received, was visually inpsected. The exterior
and interior surfaces, wmarkings, hardware, cushioning, strapping, and con-
tainer seal were inspected for material and manufacturing imperfections.

Results: Results of the visual inspection are annotated in Table II. Slight
damage was noted to the gel-coat on one of the forklift pockets and no pro~
vision was noted for a security seal. Figure 1 illustrates overwrap of

raper fiberboard and wooden skid removed from the container. Figure 2
illustrates packaging of the strapping assemblies and the restraint assembly
as received from the fabricator. Workmanship of the container is rated as

excellent.

Test No. 2: An AGM-65/E inert Maverick Missile was mounted in the CNU-263/E
container (figure 3). The container T-bolts were torqued to 45 inch pounds
and the container was tested for pressure and vacuum leaks. Pressure and
vacuum tests were performed at 1.00 psig. The failure criteria for each
test was 0.025 psig for a 30-minute period (figure 4).

Results: At the end of the 30-minute pressure/vacuum test period, the results
were as follows:

Pneumatic Pressure Test - 0.0162 psig.
Vacuum Test - 0.0220 psig

The results of the tests are acceptable.
1




Test Mo, 3: Figuroe 5 illustrate: the contaeiner placed ¢ LA Corporation,
Skaneateles, NY, Vibration Test Machine (LWVH), Type S000-96£, «erial number
6401, The container was placed on, but not fastened to the platform.
Reotraining hiocks were attached to the platforn to prevent the container from
moving off the platform. A clearance of approximately 1/2 inch in al’
directions was used on the restraint blocks to allow free muvement ot thie con-
tairars auriag oone 1Y hour test period.  With the cortaimer in position, the
piatform was vibrated until the container rai~ed fror the platfornm "1/16 inch
feeler clearance between bottom of container and plaiforing for a maximun plat-
form acceleration of 1G. The test was instrumented with a tri-axial accelero-
petey and vas conducted at the ambient temperature.

Pe;uAer A maximui: of 3CGs was obtained during the 1/2 hour test period of
the repetitive shiock test. The results of the test are eptable.

Tesr No. d: This tout was conducted with the same procedure as test No. 3,
caceDdT @ superimposed foad of two additional contairers were placed on top
of the origiral test container. Figure 6 illustrates the strapping of the
whpeea Cgnitainors atuc, fthae tie-down of the containers to the platform,

Pesults: A ma-imum of 355 was obtained during the 1/ hour test period of the
superimprsad load repetitive shock test. The results of the test are acceptable.

7‘*‘ ho. st Fig ure 7 11lustrates the container as placed on the platen of a
P1gh capacity (50,000 pound} Compression Tester, Testing Machine, Inc.,
Amiteyidle ) My ode1 No. 17-74-2, A 2199 pound compression Toad was applied
vy fae tect covrtainer for a period of one hour. Tne test was cobserved for
deSloction, aeraanent deformation, and structural failure of the container
cover ard tasc assembly.  The test was conducted at the ambient temperature.

cenutras Insnection during and after the test did not reveal any damage to
tnn container.  Resulty of the test are acceptable
s NoL oo Dioures o, 9,0 and 10 illustrate Lhe mechanical handling tests
conducted with a 4,000 pound capacity hard rubber tired electric operated
“oredift truck.  The tests included a one high, two high, and a three high
~ontainer transport.  The container(s) were lifted clear and transported on
“re forklift truck forks across a hard pavement for a distance of 10U feet.
Paraiiel pairs of 1x3 dinch lumber were laid flatwise on the pavement across
the path ¢ the “ork1ift truck. The container(s) were carefully observed for
dry damage during the travel and stopping operations. Figures 11 and 17
tilustrates the towing *est. A strap was attached to the towing rings and the
rainer was Lot fivet from the end position and then from the side pesiticn
1.nss a hard pavement for a distance of 100 feet. The container was observed
during travel for any damage that may have occurred.

Results:  From onspectinn, no vicua! damage was roted to the container during
theomeransoat edling or the towing teste. Regults of the tests are

»

oo 7o biouee 17 illustrates the hoistina/tic-down provisions test. A
San oponnd 1aat was piaced on the test container.  The test container was
raiced off the floor and held in that position for one hour. A leak test
da o, perfaorned gt the end of the hoisting/tie-1.an test,




Results: Inspection during and after the hoisting/tie-down test did not
reveal any damage to the container. At the end of the 30 minute pressure/
vacuun test period, the results of the leak test were as follows:

Pneumatic Pressure Test - 0.000 psig.
Vacuum Test -~--ac--eaco- 0.013 psig.

The results of the tests are acceptable.

Test No. 8: The conductive path test was performed by checking the DC OHN
resistance from each terminating and breaking point from the missile skin to the
external ground.

Results: The conductive path test measured 0.0068 DC OHM resistance. Results
of the test are acceptable,

Test No. 9: Figure 14 illustrates the cover handle pull test. A calibrated
scale was used to measure the 300 pound pull applied to the handles. The

load was applied from several different angles to compensate for various methods
of 1ifting the cover assembly,

Results: Visual inspection revealed no physical damage to the handies or cover
of the test container. The results of the test are acceptable,

Test No. 10: An internal pressure of 1.50 psig was applied to the container
for a test period of 15 minutes. The test container was tested for structural
failure and permanent deformation of the lower and upper shells, and also for
any structural failure around the handles and hoisting/tie-down rings,

Results: Visual inspection revealed no physical damage to the fiberglass
material. The results of the test are acceptable.

Test No. 11: Figure 15 illustrates the test container in a test position in
the rain/wind chamber. The test was conducted at simulated rainfall at a rate
of 2 and 5 inches per hour and a horizontal wind velocity of 40 miles per hour,
The test container was placed in the chamber at a 30 degree angle for a test
period of 30 minutes. At the end of the 30 minute test period, the container
was placed at a 330 degree angle for an additional test period of 30 minutes,
At the end of the one hour test period, the container was removed from the
chamber rotated 180 degrees, placed in the chamber and the test continued for
an additional one hour period using the same test procedure, At the conclusion
of the rain/wind exposure the test container was removed from the chamber, the
moisture was removed from the exterior surface, and the container opened for
inspection.

Results: Visual inspection revealed no water entry to the interior of the
test container. The results of the test are acceptable,

Test No. 12: Figure 16 illustrates the cornerwise-drop (rotational) test,

The height of drop on each of the four corners was at 20 inches. The drop
height of 20 inches was based on the length dimension and not the weight of

the test specimen. The test specimen was instrumented for the drop tests. One
corner of the container was supported on a 12-inch block height, The opposite
corner, same end, was supported on a 6-inch block height. The unsupported end

3




ot tne container was then ravsed so that the lower corner (6-inch support side!
was at 20 inches from the floor. The electric quick release hook (I .A.B. Corp-
oration, Skaneateles, NY, serial No. 509020%, ,000 pound capacity) was energized
and the test container allowed to fall on a concrete surface.

Results: Vioual incpection of the test container revealed no damage. A maximum
0F 147004 was ohtained during the tests. The results of the tests are accentable,

et No. Figares 17 and 18 illustrate the cdgewise-drop (rotationa®} test,
c¢oneight of drop on each of the four edges was at 10 inches, The arop height
of Cu inches was based on ine fength dimensiun and not the weight of lhe test
specimen.  The test specimen was ingstrumented for the drop tests, The edge of
Teeocantainer was suppertod on a t-inch block height.  The unsupported edge

wis then raised <o that the height was 20 inches from the flocr, The electric
aquick relogse hoon (LLALB. Corporation, Skaneateles, NY, serial No. 020209,
e, npund capadcity) was enerjized and the test container allowed to fall on a
cuncrete surtface.

1
b
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Results: Visual inspection of tne test container revealed no damage. A maximum
0F Y000 v wotained durine tho teste. The results of the tests are acceptable.
Test No. 13: Flaures 19 and .0 {liustrate the pendulum-inpact test. The instru-
woeed et container was placed onoa platform and the end/side to be impacted

was placed bevond the front end of the platform so that it could impact against

« oumper,  Tne platform was pulled back to a vertical drop height of ¢ inches

and released to swing freely so that the end/side of the container impacted
ajainst the bumper. A drop height of 9 inches results in a velocity of 7 feet
ceosecond at odmpact.,

Focclrer Vaspal inspection of the test container revealed no damage. A maximum
Gnowdy abhtaine? during the tests. The results of the tests are acceptable.

TestoNe. 15 Pressure and vacuum tests were performed on the test container.

Presogre o viacuun et were cerformed at 1,00 psig. The failure oriteria
ach tont was - 20 nuig for a od-minute period (Fiqure 40,

esutts:r At the end of the 3U-minute pressure/vacuum test period, the results
Aore Qs foliowe:

Prneamatic Pressure Teost - 0,000 psiy.
Vacuum Test --=---mv-ma-- 0.022 psig.

e gty of tne tests are goceptable,

b, ton: ol Cae oresdits obtained, the container CNU-J63/70 subwittted by
Soogtried tever AG switzeriand will give adequate protection to the AGM-oii
Maver Toh Missiie during shipment/storage.  The resultant maximum 16.4Gs was
solow the Tiodt of 106, The Tower uand upper flanges and the gasket are a

Lor dmprovenent over the origingl design of the container. Craftsmanship
vaocong ideret exceliong,

Recommendation< . Tho failowing e recommendations for use in the assemblv/
Tisaasenply o the CMI-Cog e Maverick Misside containers during the storage

v

of AGM-65E Maverick Missilen:
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1. CAUTION, when removing cover assembly, Dwg A-35204-2, S. Peyer LTD.,
CH, DO NOT place closure flange of cover assembly on floor. Turn cover assembly
180 degrees and place top of cover assembly on floor to prevent damage to
flange surface, and also prevent accumulation of debris on the silicone com-
pound (Figure 2).

2. CAUTION, prior to assembly of container, wipe cover and base assembly
flanges with lint-free material to remove any contaminants that may have
accumulated.

3. CAUTION, examine vulcanized joint of gasket, Dwg A-35210-2, S. Peyer
LTD CH, joint shall have smooth surfaces for good sealing properties.

4. CAUTION, apply coating of G.E. silicone dielectric compound MIL-S-8660,
GE Part No. G-624, NSN 6850-00-880~7616, prior to assembly of container,

5. CAUTION, torque T-bolts, Dwg 35218-2, S. Peyer LTD. CH, to 45 inch
pounds. Container WILL NOT pressure/vacuum seal, if correct torque is not
maintained.
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Figure 1.

Fiqure 2.

Figure 3.

CNU-263/E Maverick
Missile Container,
Serial No. CH-0O01
fabricated by

S. Peyer LTD. (H.

Figure illustrates
nackaging of strapping
and restraint assem-
blies.

AGM-65E inert
Maverick Missile
assembled for
container testing.




Figure 4. Pressure/vacuum
container leak test.

Figure 5. Vibration (repetitive
shock) test.

Figure 6. Vibration (repetitive
shock) test with
superimposed load.



Fork1ift handling

Figure 8.
test.

Forkiift hand1ing

Figure 9
test.




Figure 10. Forklift handling
test.

Figure 11. Towing ring test
from end position.

Figure 12. Towing ring test
from side position.




Figure 13, Hoisting/tie-down
provisions test.

Figure 14, Cover handle
pull test.

Figure 15. TRain/wind test.
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Finure 16, (orneraie-1r
:
, ;
{ratational  *te by
Container end,

Fiqure 17, Dijewise-dren

Trataticran s tet

t .

container en i,

Figure 18, [Cdgewise-drop
(rotaticnal} test.
container <ide.
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